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Description 

FIELD OF THE INVENTION 

[0001] The invention relates to a process for recuper- 
ating a vegetable oil from a mixture of a triglyceride oil 
and mucilaginous compounds, as for instance resulting 
from the water degumming step of crude vegetable oils. 

BACKGROUND OF THE INVENTION 

[0002] Edible oils as obtained by expelling and/or sol- 
vent extraction often require extensive purification. Ac- 
cordingly, mucilaginous matter may be removed during 
a degumming step, and free fatty acids may be removed 
during a chemical neutralisation step by reacting them 
with caustic soda under formation of soaps. Colouring 
compounds may be removed during the a bleaching step 
wherein oil is treated with an adsorbent such as bleaching 
earth, and malodorous compounds may be removed dur- 
ing a deodorization step. This latter step can also serve 
the purpose of removing free fatty acids and is then com- 
monly referred to as the steam refining or physical refin- 
ing step. 

[0003] For the removal of mucilaginous matter from a 
vegetable oil, a number of different processes are used. 
The most simple and oldest process is the water degum- 
ming process as described by Bolmann in German Pat- 
ent 382 912. In this process, crude oil as obtained by 
solvent extraction of oilseeds or their expeller cake is 
treated with live steam after the extraction solvent has 
been removed by evaporation. The term " live steam " 
should be understood herein as meaning that steam is 
directed at the object being steamed and allowed to con- 
dense onto said object. This treatment causes the gums 
to be hydrated and form a separate phase that can then 
be isolated from the oil as wet gums which can then be 
dried to yield lecithin. 

[0004] As explained in detail by W. van Nieuwen- 
huyzen, " Lecithin production and properties " in Journal 
of the American Oil Chemists' Society (1976) 53: 
425-427, lecithin is a complex mixture of phosphatides 
(such as phosphatidyl choline, phosphatidyl eth- 
anolamine, phosphatidyl inositol and phosphatidic acid), 
their lyso-com pounds, triglycerides, sugars (such as sac- 
charose, raffinose and stachyose), some glycolipids and 
further minor constituents, wherein lecithin normally con- 
tains some 35 % by weight triglyceride oil. 
[0005] This triglyceride oil contained in lecithin consti- 
tutes a manufacturing and/or commercial loss to the 
crushing industry (i.e. oil production from pressing oil 
seeds) since the addition of the lecithin or the wet gums 
to the meal only realises meal value, which is invariably 
lower than the oil value. Accordingly, attempts have been 
made to reduce this loss by recuperating oil from the wet 
gums or lecithin. US Patent 2,678,327 describes a proc- 
ess of treating crude glyceride oil containing gums, com- 
prising de-gumming said oil by adding an aqueous 



de-gumming agent thereto to hydrate said gums and 
render them insoluble in said oil and separating from said 
oil hydrated gums containing a substantial amount of said 
oil, thereafter admixing a liquefied, normally gaseous hy- 

5 drocarbon such as propane with the hydrated gums and 
maintaining the resulting mixture under sufficient pres- 
sure to retain said hydrocarbon in liquid form, bringing 
said mixture to a temperature producing a solvent phase 
containing said liquefied hydrocarbon and said oil and 

10 an aqueous phase containing said gums while said gums 
contain sufficient water to produce a liquid aqueous 
phase, separating said two phases, recovering de-oiled 
gums from said aqueous phase and vaporising said hy- 
drocarbon from said solvent phase to recover oil there- 

15 from. 

[0006] The use of a normally gaseous hydrocarbon 
such as propane necessitates the installation to be ex- 
plosion-proof which requires a considerable additional 
investment. Moreover, liquefaction and evaporation of 

20 this hydrocarbon require energy and thus augment the 
operating cost of the recovery process. Consequently, 
the crushing industry would welcome a cheaper process 
to recuperate triglyceride oil contained in wet gums. 
[0007] During the water degumming process leading 

25 to the wet gums not all phosphatides present in the crude 
oil are hydrated. Some phosphatides that are commonly 
referred to as non-hyd ratable phosphatides (NHP), re- 
main dissolved in the oil even after repeated water deg- 
umming treatments. Since these NHP have to be re- 

30 moved if the oil is subsequently to be neutralised by the 
steam refining process, more effective degumming proc- 
esses have been developed that result in lower residual 
phosphatide contents than the water degumming proc- 
ess. 

35 [0008] Several of these more effective degumming 
processes have in common that they treat the crude oil 
to be degummed with an aqueous acid in order to de- 
compose the NHP which consist mainly of calcium and 
magnesium salts of phosphatidic acid. For this decom- 

40 position to be effective, the degumming acid has to be 
stronger than phosphatidic acid, and phosphoric acid or 
citric acid are commonly used for this purpose. U.S. Pat- 
ent No. 4,049,686 discloses that phosphatides and other 
minor components can be advantageously removed from 

45 crude or water-deslimed triglyceride oils which are sub- 
stantially liquid at 40 °C, by dispersing an effective 
amount of a substantially concentrated acid or an hydride, 
having a pH of at least 0.5 as measured at 20 °C in a one 
molar aqueous solution, in the oil, subsequently dispers- 

50 ing 0.2 to 5 % by weight of water in the mixture obtained, 
and finally separating an aqueous sludge containing the 
gums from the oil, the mixture of oil, water and acid being 
maintained for at least 5 minutes at a temperature below 
40 °C before separating the aqueous sludge. 

55 [0009] European Patent No. 195,991 discloses pro- 
ducing de-gummed vegetable oils and gums of high 
phosphatidic acid content by removing non-hydratable 
phosphatides and iron from water de-gummed vegetable 
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oils, comprising the steps of : 

finely dispersing a non-toxic aqueous acid in the wa- 
ter de-gummed oil so as to form an interface between 
the acid droplets and the oil of at least 0.2 m 2 per 5 
1 00 g of oil, and allowing sufficient contact time to 
complete decomposition of the phosphatide acid 
metal salts; and 

mixing a base into the acid-in-oil dispersion in such 
amount that the pH of the aqueous phase is in- 10 
creased to above 2.5 but no substantial amount of 
soap is produced. 

[001 0] Yet another acid degumming process has been 
described in U.S. Patent No. 6,172,248. In this process, is 
vegetable oil is combined with a dilute aqueous organic 
add solution and subjected to high shear to finely dis- 
perse the acid solution in the oil. The resulting ac- 
id-and-oil mixture is then mixed at low shear for a suffi- 
cient length of time to sequester contaminants into a hy- 20 
drated impurities phase, producing a purified vegetable 
oil phase. Example 1 of this patent illustrates that the 
resulting oil is indeed highly purified and differs strongly 
from conventionally water degummed vegetable oil. 
Whereas according to Table 1 in U.S. Patent No. 25 
6,172,248 the latter oil contains 50 ppm magnesium, 80 
ppm calcium and 1 50 ppm phosphorus, the organic re- 
fined oil contains < 5 ppm magnesium, < 5 ppm calcium 
and < 10 ppm phosphorus. This means that the compo- 
sition of the hydrated gums resulting from the organic 30 
refining process will also differ substantially from that re- 
sulting from the conventional water degumming process. 
. Whereas the latter comprises only hydratable phosphati- 
des, the gums resulting from the organic refining process 
also contain the NHP or rather their decomposition prod- 35 
ucts such as for instance the sodium salt of phosphatide 
acid. 

[001 1] Finally, U.S. Patent No. 6,426,423 discloses a 
process for treating a phosphatide-containing mixture 
that comprises the steps of providing a phosphatide-con- *o 
taining mixture obtained from an organic acid refining 
process; separating the phosphatide-containing mixture 
into a purified vegetable oil phase and a phosphatide-en- 
riched aqueous phase; and removing the purified vege- 
table oil phase. Typically, the purified vegetable oil phase *s 
migrates to the top, the phosphatide phase migrates to 
the middle and the aqueous organic acid phase migrates 
to the bottom. The purified vegetable oil phase can be 
separated by any convenient method, although prefera- 
bly it is decanted away from the other two phases. so 
[0012] Accordingly, the process described in US Pat- 
ent 6,426,423 allows oil contained in wet gums to be re- 
cuperated and thus to reduce the oil loss during the crush- 
ing process, but it has the disadvantage of being limited 
to the organic refining process as described in US Patent 55 
6, 1 72,248 and employing additives like organicacids and 
also aiming at producing an oil with a low residual phos- 
phorus content. This oil recuperation process is therefore 



of littie use to the crushing industry who wants to supply 
the market with vegetable oils containing as much phos- 
phatides as permitted by the trading specifications and 
who want to maximise their crude oil yield at the same 
time. 

[001 3] In the crushing industry, vegetable oils are com- 
monly just water degummed to reduce the risk that the 
oils throw a deposit on transport and storage and to en- 
sure that the refiner buying this crude oil suffers only lim- 
ited refining losses. The gums resulting from the water 
degumming process may be dried to yield lecithin but 
since the potential availability of lecithin far exceeds the 
demand, most gums are mixed with the meal in the crush- 
ing plant and then sold at meal value, which is fully in line 
with existing regulations since this mixing is confined to 
an integrated operation. Moreover, the only lecithin being 
traded in appreciable amounts is soy lecithin which 
means that wet gums originating from the water degum- 
ming of for instance rapeseed oil or sunflower seed oil 
are hardly ever dried as such and thus normally mixed 
with their meals. 

OBJECTS OF THE INVENTION 

[0014] It is therefore an object of the invention to pro- 
vide the crushing industry with a simple process that max- 
imises the oil yield of the crushing operation. 
[001 5] It is also an object of the invention to provide a 
process avoiding the use of volatile organic solvents. 
[001 6] It is a yet another object of the invention to en- 
able the crushing industry to minimise the oil content of 
the phosphatides it will mix into his meal. 
[001 7] Further objects and advantages of the invention 
will become apparent from the description hereinafter. 

SUMMARY OF THE INVENTION 

[001 8] It has surprisingly been found that mixing water 
containing a phospholipidolytic agent into the wet gums 
resulting from the water degumming process of a vege- 
table oil causes these gums to separate into several 
phases, the uppermost of which consists of triglyceride 
oil, which oil can be advantageously be recuperated as 
crude oil. 

[0019] Accordingly, the present invention provides a 
process for recuperating triglyceride oil from wet gums 
from a vegetable oil, comprising the steps of: 

(a) providing wet gums by water degumming of a 
crude vegetable oil, 

(b) mixing these wet gums with water containing an 
effective amount of a phospholipidolytic agent, 

(c) allowing the mixture to separate into two or more 
phases, said two or more phases including at least 
an oily phase and an aqueous phase, 

(d) recuperating said oily phase, and 

(e) optionally recuperating and recycling the aque- 
ous phase to the water degumming step. 
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DEFINITIONS 

[0020] As used herein, and unless otherwise stated, 
the term " meal " refers to a solvent-free oil seed extrac- 
tion residue. 

[0021] As used herein, and unless otherwise stated, 
the term " gum " refers to the mucilagineous matter iso- 
lated from oils during a degumming step. 
[0022] As used herein, and unless otherwise stated, 
the term -phospholipidolytic M refers to the hydrolysis of 
phospholipids. 

DETAILED DESCRIPTION OF THE INVENTION 

[0023] In step (a), wet gums can conveniently be ob- 
tained by treating crude vegetable oil such as soybean 
oil, rapeseed oil, sunflowerseed oil and the like with warm 
water or live steam. This treatment is preferably carried 
out immediately after the extraction solvent has been re- 
moved from the oil miscella by evaporation. At that point 
in time, the crude oil has a temperature that hardly needs 
any adjusting for the water degumming process to be 
carried out. 

[0024] The amount of water to be used in the water 
degumming process varies but it is commonly about 
equal to the amount of mucilaginous matter to be re- 
moved from the crude oil by the water degumming proc- 
ess. Accordingly, the wet gums obtained by this process 
usually have a water content in the range of 40 to 60 % 
by weight, but the process of the invention is in no way 
limited to a starting material with this water content. 
[0025] The temperature of the wet gums will hardly 
have changed during the water degumming process so 
that it will preferably be in the range of about 40 to 90°C. 
Accordingly, the expense of heating or cooling the wet 
gums can often be avoided but the process of the inven- 
tion in no way excludes a temperature adjustment of the 
wet gums before they are mixed with water containing a 
phospholipidolytic agent in step (b). 
[0026] This mixing step (b) is preferably carried out 
continuously but a batch operation is also possible. It has 
been found to be advantageous to mix the wet gums with 
the water containing a phospholipidolytic agent as soon 
as they become available from the water degumming 
process. Then, these gums can still be considered to be 
sterile but when cooled and infected they may become 
subject to microbial spoilage. On the other hand, this 
spoilage is effectively avoided by the use of an acid phos- 
pholipidolytic agent. The water to be mixed into the wet 
gums is preferably brought to about the same tempera- 
ture as that of the wet gums before being mixed with 
these gums but on the other hand, the water temperature 
can also be used to adjust the temperature of the mixture. 
If it is for instance deemed to be desirable that this tem- 
perature after mixing is lower than the temperature of the 
wet gums, the water to be mixed with the wet gums can 
be brought to a temperature that is lower than the tem- 
perature after mixing. This may be desirable when an 



enzymatic phospholipidolytic agent is employed. 
[0027] The amount of water to be mixed with the wet 
gums has been found to be hardly critical. Mixtures with 
a dry matter content of about 1 5 weight % have been 
5 found to permit a good oil recuperation but this dry matter 
content can also be as high as about 40 weight % or even 
higher. Since according to the invention this mixture will 
subsequently undergo a separation step (c) and an oil 
recuperation step (d), the volume of the mixture is there- 
to fore preferably minimised to a dry matter content of about 
30 to 40 weight %. 

[0028] The acid which may be used as phospholipido- 
lytic agent has been found not to be critical but food grade 
acids such as phosphoric acid or citric acid are preferred. 

15 [0029] Accordingly, citric acid aqueous solutions with 
acid concentrations as low as about 3 weight % and as 
high as about 30 weight % have been found to be effective 
in hydrolysing the phospholipids present in the wet gums. 
However, lowering concentrations increases the holding 

20 time required for oil separation and the amount of recu- 
perated oil may also be less than when for instance an 
acid concentration of about 9 weight % is employed. Us- 
ing much higher concentrations than about 9 weight % 
offers no significant advantages and although the acid 

25 water phase can be recycled, (step e) a high acid con- 
centration also leads to an increased consumption of the 
acid. 

[0030] Another phospholipidolytic agent that can prof- 
itably be used in the process according to the invention 

30 is a phospholipase, preferably a hydrolytic enzyme like 
Lecitase Ultra as produced by Novozymes AS (Bags- 
vaerd, Denmark). This is a microbial enzyme produced 
by T. lanuginosa and which acts as a phospholipase A1 . 
Without wishing to be bound by theory, it is believed that 

35 this enzyme does not operate at the oil-water interface 
but rather in the oily phase. The optimum temperature 
for using this enzyme is usually within a range from about 
50 °C to 60 °C (depending upon pH, as is well known to 
the skilled person), which means that the wet gums may 

40 have to be cooled down to or around this temperature 
before enzyme addition. 

[0031] The amount of enzyme to be used is again not 
critical. An amount within a range of about 50 ppm to 
1,000 ppm, preferably 100 ppm to 250 ppm (ranges 

45 based on the following text and suggested claim 5) cal- 
culated on the basis of dry matter to be treated has been 
found to be effective. Much higher amounts are unnec- 
essary for the efficiency of the invention. Recycling the 
enzyme solution may be performed if necessary, de- 

50 pending upon the balance between enzyme consump- 
tion and cost for recycling. 

[0032] The mixing operation itself must ensure that the 
phospholipidolytic agent is thoroughly mixed through the 
wet gums. Accordingly, an industrial execution of the 
55 process of the invention preferably employs a high shear, 
in-line mixer such as used for example for mixing caustic 
soda with oil during the chemical neutralisation process 
of edible oils. These can be rotary mixers such as for 
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instance commercially available from Westfalia Separa- 
tor Food Tec GmbH, Oelde, Germany, or static mixers 
of the Kenics type. 

[0033] The separation stage (c) of th e process accord- 
ing to the invention can be carried out in various ways, 
depending upon the oil recuperation method to be used 
subsequently. If this recuperation (d) is by overflow from 
a holding vessel, the contents of this vessel should pref- 
erably not be agitated. If on the other hand, the recuper- 
ation is by use of a decanter or centrifugal separator, a 
reasonably homogenous feed to this piece of equipment 
is preferred. Then a gentle agitation of the holding vessel 
is preferably required to prevent its contents from settling. 
[0034] According to the process of the invention, a cer- 
tain minimum holding time during the separation stage 
(c) between the high shear mixing stage (b) and the oil 
recuperation stage (d) is preferably required for the oil 
exudation to take place. Macroscopically it can be ob- 
served that the fine and stable emulsion that is charac- 
teristic of the wet gums as obtained during water degum- 
ming gradually changes into a much coarser and less 
stable emulsion. This reduced stability manifests itself 
by oil moving upwards and an aqueous phase moving 
downwards when the mixture of the wet gums and the 
acidified water is left stagnant. However, in the process 
of the invention, three or even four different phases can 
be observed during this separation stage (c). 
[0035] The rate of oil exudation has been observed to 
vary with time. In the beginning, little seems to happen 
and the rate is low or even zero. Then an oily top layer 
is formed at increasing rate but after a while, this rate 
decreases again. Finally, macroscopic changes become 
hardly noticeable. At that point in time, there is no need 
to continue the separation stage but it could have been 
terminated before, for instance when the rate had 
dropped to about one third of the maximum rate ob- 
served. 

[0036] The top layer (1 ) is the oily layer to be recuper- 
ated. Since the recuperation process according to the 
invention employs a phospholipidolytic agent, the phos- 
phatides present in the wet gums will be partially hydro- 
lysed during step (c) of the process, which hydrolysis will 
lead to the liberation of free fatty adds. These acids are 
oil-soluble and will thus be concentrated in the oil present 
in the system and thus also in the top layer (1 ). Accord- 
ingly, the recuperation process according to the invention 
does not only liberate neutral oil from wet gums, it also 
liberates free fatty acids from phosphatides and then in- 
corporates these free fatty acids into this neutral oil. Since 
this is the oil to be recuperated and subsequently sold 
as crude oil, the phospholipidolytic agent thus increases 
the amount of crude oil to be sold and thus the profitability 
of the process. 

[0037] Bottom layer (4) contains the phospholipidolytic 
agent and is therefore preferably recycled. However, the 
aqueous bottom layer may become enriched in wa- 
ter-soluble compounds present in the wet gums such as 
sugars. Therefore a certain purge may become desirable 



whereby the extent of the purge mainly depends upon 
the agricultural origin of the crude oil. This purge is only 
necessary when the purge provided by the intermediate 
layers (2) and (3) is found to be insufficient. 
5 [0038] The two intermediate layers (2) and (3) contain 
the partially hydrolysed phosphatides. They also contain 
the triglyceride oil that has not floated to the top layer (1 ) 
and part of the aqueous phase. 

[0039] Accordingly, the separation between the vari- 
10 ous layers need not be perfect. If the recuperated oil in 
top layer (1 ) contains a bit of layer (2), this will usually 
not cause the crude oil to which this layer is sent to be 
outside the crude oil specification. Similarly, if the aque- 
ous bottom layer contains some phosphatides, these 
is may be separated from the aqueous layer next time and 
thus sent to the meal that time. The use of a three-phase 
decanter that simultaneously isolates the oily phase (1) 
and the aqueous bottom phase (4) from the two interme- 
diate phases has been found to be advantageous and is 
20 therefore preferably recommended. 

[0040] The following examples are provided for illus- 
tration only and should in no way be understood as re- 
stricting the scope of the present invention. 

25 Example 1 (comparative) 

[0041] This illustrates the stability of wet gums as ob- 
tained by water degumming crude vegetable oil. A sam- 
ple of wet gums resulting from water degumming crude 

30 soybean oil was analysed and found to contain 41.9 
weight % of water. Its dry matter was also analysed and 
found to contain 37.3 weight % acetone soluble matter 
with a 5.7 % free fatty acid content (expressed as oleic 
acid) and 2,335 ppm of phosphorus. 

35 [0042] An amount of 574 g of these wet gums was 
heated to 75 °C and mixed with warm distilled water to 
obtain a total weight of 1,060 g and agitated at 350 rpm 
for 1 hour. The mixture was then transferred to a 1 L 
measuring cylinder and placed in a water bath kept at 70 

40 - 80 °C. The cylinder was monitored regularly for phase 
separation and quite soon an aqueous bottom layer was 
observed but even after 48 hours only a very few drops 
of oil could be observed at the surface of the mixture. 
[0043] Apparently, under the conditions employed in 

45 this example, the wet gums form a quite stable emulsion 
that does not allow any oil to be recovered. 

Example 2 

so [0044] The same sample of wet gums as in example 
1 was used in an experiment involving acidified water. 

This acidified water contained 5% by weight of citric acid. 
The same weights of wet gums (i.e. 574 g) and water 
(i.e. 486 g) were used as in example 1 and the mode and 
55 time of mixing were also the same. However, the behav- 
iour of the mixture in the measuring cylinder was totally 
different. When the cylinder was filled, a water phase of 
150 ml separated almost immediately and after 1 hour, 
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this phase had increased to 210 ml. After 2 hours, an oily 
top layer could be noted that was still quite small (< 10 
ml), but at 4 hours after filling the cylinder, this oily layer 
had increased to 20 ml, the aqueous bottom layer had 
increased to 310 ml so that the layer in between had 
decreased to 670 ml. 

[0045] During the remainder of the experiment the oily 
top layer increased to 60 ml and the aqueous bottom 
layer increased to 610 - 620 ml. Very surprisingly the 
intermediate phase separated into two distinct layers, the 
upper one of which reached a volume of some 200 ml at 
48 hours after filling the cylinder so that the lower layer 
accounted for 1 50 ml. 

[0046] Analysis of the oily top layer revealed that its 
free fatty acid content had increased considerably from 
5.7 % to 28.4 %; its phosphorus content (2,635 ppm) had 
hardly increased in comparison with the crude oil. Ac- 
cordingly, this oily layer could be recuperated in full by 
mixing it with the crude, water degummed oil. 

Example 3 

[0047] In a similar experiment as example 2, but em- 
ploying 800 g of the same citric acid solution (5 % by 
weight) and 200 g of the same wet gums, the phosphatide 
compositions of the two intermediate phase layers were 
determined, by using 31 P-NMR (nuclear magnetic reso- 
nance), by Spectral Service GmbH (Cologne, Germany). 
This determination showed that the lyso-content of the 
phosphatides had increased from 1 .7 % in the starting 
material to 45.3 % in the upper phosphatide layer (110 
ml) and even to 51 .2 % in the lower phosphatide layer 
(20 ml). Accordingly, the average lyso-content of the two 
layers was 46.2 % and had thus increased by 44.7 %. 
The citric acid had thus acted as phospholipidolytic 
agent. 

[0048] The acetone insoluble content of the gums used 
as starting material in this experiment was 35 % so that 
about 70 g phosphatides were used. Hydrolysing these 
70 g phosphatides to 46.2 % lyso-phosphatides liberated 
some 1 5 g of free fatty acids. The acetone soluble fraction 
was 21.5 % so the amount of triglyceride oil present in 
this experiment was 43 g. The oily layer (30 ml or 27 g) 
showed a free fatty acid content (by titration) of 29.9 % 
so that the total amount of free fatty acids present in the 
original 43 g of oil is some 1 8 g. This figure is quite close 
to the amount of free fatty acids formed by the hydrolysis 
of the phosphatides during the process according to the 
invention. Accordingly, the process according to the in- 
vention only causes phospholipids to hydrolyse and 
leaves triglyceride oil intact. 

Example 4 

[0049] Again the sample of wet gums as described in 
Example 1 was used to study the effect of the use of a 
phospholipase enzyme on oil recuperation. The amount 
of wet gums was 583 g and these were mixed with 477 



g water containing Lecitase Ultra (Novozymes AS, Bags- 
vaerd, Denmark). The amount of the enzyme was 250 
ppm calculated on the dry matter in the gums. The mix- 
ture was held at 55 C. 

5 [0050] Very little happened in the beginning and after 
5 hours no phase separation could be observed at all. 
However, after some 20 hours, four distinct layers were 
clearly visible and after 92 hours, the oily upper layer, 
having a free fatty acid content of 24.7 % amounted to 

10 70 ml. Given the dry matter content of the gums of 58.1 
% and the acetone soluble content of the dry matter of 
37.3 %, this corresponds to some 126 g in this example. 
Thus a recuperation of 70 ml (63 g) amounts to some 
50% of theory when the free fatty acids are not taken into 

15 account. 

Example 5 

[0051 ] A different sample of wet gums was used in this 
20 example. It was also obtained by water degumming soy- 
bean oil and its water content was 46.0 %. On a dry basis 
its impurities content (hexane insoluble) was 2.1 %, its 
acetone insoluble content was 64.4 % and thus its ace- 
tone soluble content was 33.5 %. An amount of 554 g of 
25 gums was mixed with about 370 g of four different citric 
acid solutions with concentrations of 1 %, 3%, 9% and 
30 % by weight respectively at a temperature of 75° C. 
The mixtures were agitated for a period of 1 hour at 1 20 
rpm whereupon they were transferred to measuring cyl- 
30 inders that were positioned in a water bath kept at 70 - 
80° C. 

[0052] No oily layer appeared in the measuring cylin- 
der containing the mixture prepared with the 1 % citric 
acid solution. Apparently, this acid concentration is in- 

35 sufficient for phospholipidolytic activity. The 3 % by 
weight concentrated solution caused an oily layer of 10 
ml to appear after some 30 hours, which layer increased 
to 25 ml after 40 hours and stabilised at 30 ml after 48 
hours. This leads to the conclusion that an acid concen- 

40 tration of 3 % citric acid already has a marked phosphol- 
ipidolytic activity. 

[0053] Higher acid strengths have a higher activity 
since the oily layer resulting from an acid concentration 
of 9 % by weight amounted to 30 ml after 20 hours and 
45 even 40 ml after 48 hours. Increasing the acid concen- 
tration to 30 % by weight led to both a faster oil separation 
and a more extensive separation in that a layer of some 
1 0 ml was already discernable after 4 hours and that the 
final layer amounted to 50 ml attained after 65 hours. 

so 

Example 6 

[0054] In this example phosphoric acid was used as 
the phospholipidolytic agent. An acid concentration of 9 
55 % by weight was chosen and the temperature was 75 
°C. Using again some 554 g of wet gums (same as used 
in example 5) and 373 g phosphoric acid solution, an oily 
phase of 50 ml (45.6 g) resulted after some 48 hours. 
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This oily phase had a free fatty acid content of 31.5 %. 
It also had a higher phosphorus content than the samples 
treated with citric acid according to examples 2 to 5. 
[0055] Analysis of the phosphatide layer showed its 
lyso-content to be 40 % which is well in line with the free 
fatty acid content of the oily layer. The example also 
shows that the chemical nature of the phospholipidolytic 
acid is not critical. 

Example 7 

[0056] Using the gum sample of examples 5 and 6 t 
Lecitase Ultra was employed as a phospholipidolytic 
agent in an amount of 250 mg per kg dry gum matter and 
at a temperature of 55° C. Again, the appearance of an 
oily layer was slow in that after 6 hours no oily drops 
could yet be discerned; these appeared after some 30 
hours and after 1 20 hours the oily layer amounted to 77 
% of the oil present in the gums. In addition, the phos- 
phorus content of the oily layer at 65 ppm was lower than 
with any other phospholipidolytic agent studied and this 
also holds for the iron, calcium and magnesium contents 
of the oily layer resulting from the use of the phospholi- 
pase enzyme. The oily layer also had a less pronounced 
colour than attained by the use of an acid phospholipi- 
dolytic agent in examples 2 to 6. 



which the dry matter content in the mixture prepared 
in step (b) is between 15 and 40 weight percent. 

7. Process according to any of the preceding claims in 
which the temperature during the separation stage 
of the process (c) is maintained between 40 and 90° 

C. 

8. Process according to any of the preceding claims in 
which the separation stage (c) is terminated when 
the rate of increase of the oily phase has dropped to 
below one third of its maximum rate. 

9. Process according to any of the previous claims in 
which the oily phase from step (d) is recuperated by 
decantation or centrifugal separation. 

10. Process according to any of the previous claims in 
which the aqueous phase from step (c) is substan- 
tially recycled to step (b). 



20 



25 



Claims 

30 

1- Process for recuperating a triglyceride oil from wet 
gums from a vegetable oil, comprising the steps of: 

(a) providing wet gums by water degumming a 
crude vegetable oil, 35 

(b) mixing these wet gums with water containing 
a phospholipidolytic agent, 

(c) allowing the mixture to separate into two or 
more phases, said two or more phases including 

at least an oily phase and an aqueous phase, *o 
and 

(d) recuperating the said oily phase. 

2. Process according to claim 1 in which the phosphol- 
ipidolytic agent is an acid. 45 

3. Process according to claim 2 in which the acid is 
used as an aqueous solution having a concentration 
between 3 and 30 weight percent. 

50 

4. Process according to claim 1 in which the phosphol- 
ipidolytic agent is a phospholipase. 

5. Process according to claim 4 in which the amount of 
phospholipase enzyme is from 50 to 1 ,000 ppm cal- 55 
culated on the dry matter contained in the wet gums. 



6. Process according to any of the preceding claims in 
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